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(57) ABSTRACT

A reinforcement for structural use including two longitudinal
bars or plates connected by transverse bars or plates. The end
sections of each side of the transverse bars or plates end at the
longitudinal bars or plates. The longitudinal bars or plates
extend laterally from both ends forming corresponding end-
ing areas where there are no transverse bars or plates between
the longitudinal bars or plates. At least two of the ends of the
longitudinal bar or plate assembly have an inclined section
that switches direction toward the respective end and toward
the longitudinal bar or plate facing it, and then a section
parallel to the opposing longitudinal bar or plate. The ends of
the longitudinal bars or plates include elbows folded inward.

6 Claims, 3 Drawing Sheets
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1
FRAMEWORK FOR STRUCTURAL USE

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is a national phase of International Appli-
cation PCT/ES2011/070310 filed Apr. 29, 2011, designating
the United States and published on Nov. 1, 2012 as WO
2012/146793.

FIELD OF THE INVENTION

This invention involves a reinforcement for structural use,
similar to those which are embedded in masonry wall bed
joints. This reinforcement has a structural purpose related to
the mechanical behavior of the wall where it is installed.

BACKGROUND OF THE INVENTION

Prefabricated reinforcements that are used for embedding
in masonry wall bed joints (also known as “bed joint rein-
forcements”) and which are intended to improve the mechani-
cal performance of walls, consist of two longitudinal steel
bars or plates connected at given distances by other transverse
bars or plates, or by a continuous plate forming a triangular
lattice.

The joint reinforcements currently on the market come in
various geometrical configurations, but their geometry
always remains constant throughout the piece, keeping the
same position, even at the ends.

Thus, for example, the applicant’s GEOFOR® standard
reinforcement belongs to the triangular lattice group. The
unique characteristic of this arrangement is that the reinforce-
ment cannot be deformed on its plane. This provides a crucial
advantage for the component’s mechanical performance by
making it resistant to perpendicular forces from the wall
along its plane, regardless of the contribution of the mortar in
which it is embedded.

This unique characteristic of reinforcements with triangu-
lar lattice shapes remains the same across the entire piece up
to the joints at the ends which represent the first and last
triangulation. Conversely, in the case of the ends of parts
made up of segments of non-triangular bars, their capacity to
transmit forces to the system as a whole depends on the
mortar that surrounds them. Precisely at the ends of the
pieces, and only at their ends, it is necessary for there to be
mortar that is properly covered in order to prevent the system
from deforming, and to transmit the forces along the length of
the wall.

When reinforcements are assigned a structural role in order
to increase the mechanical properties of the wall in which
they are installed, the possibility of transmitting forces is
entrusted to the overlaps of each component they border.
Therefore, the end conditions are particularly designed for
this purpose. On the other hand, the bars are cut after the steel
wire is galvanized, so that the ends of the parts’ cut sections
are left without proper protection.

As for the overlaps of the reinforcements, it is not possible
to superimpose them vertically because the dimensions estab-
lished for their thickness do not provide for the possibility of
properly coating the bars with a suitable mortar that would
make it possible to transmit the forces. Therefore, the over-
lapping is installed along the same plane, connected to the end
of a contiguous component.

In addition to a decrease in the performance of the over-
lapping reinforcement, the overlapping process also entails a
series of drawbacks:
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1. The need to manipulate the components on site. In order
for the overlap to have the minimum required length (around
250 mm), shears need to be used to make at least one diagonal
cut at the end of each piece. The cut sections, in turn, represent
new unprotected points that run the risk of corrosion.

2. Decrease in the mortar covering. The set of overlapping
bars must be covered with enough mortar between them to
properly transmit the forces for which they are designed. This
entails a decrease in the nominal covering in comparison to
the lateral edge of the wall around the overlap areas. The
problem is exacerbated because it is precisely at the overlap
areas where the cut sections of the reinforcements lie—where
the steel is unprotected. It is important to note here that if the
wall reinforcement is protected, it is sufficient to have a 15
mm lateral covering, but if bare steel is used, then standards
require a minimum covering of 30 mm from any point on the
edge of the wall’s exterior.

3. Decreased resistance in the wall. In order to adhere to the
minimum coverage specified by standards as a protection
requirement, the lateral edges of wall reinforcements in over-
lapping areas must have narrower reinforcement than what
would be viable in a center area. This entails a proportional
decrease in the reinforced wall’s resistance to lateral forces.

4. The impracticality of meeting the minimum covering
requirement in hollow reinforcement assemblies. In hollow
reinforcement assemblies the reinforcement must have a
minimum width in order to be housed in the external band of
the mortar. This situation is incompatible with the minimum
coating requirement for reinforcements in overlap areas.

The difficulty in simultaneously meeting the requirements
for length and overlap covering in reinforcement overlaps,
combined with the geometry and dimensions of the masonry
components in use restricts the possibility of assigning struc-
tural tasks to the wall reinforcement, and this substantially
decreases the manufacturer’s conditions for protecting the
system from external exposure.

SUMMARY OF THE INVENTION

The goal of this invention is to create a reinforcement for
structural use for embedding in masonry wall bed joints that
will be able to overcome the drawbacks of the proposals of the
prior art, while also fulfilling the following objectives:

1. Properly transmitting forces between each reinforce-
ment and those contiguous to it, which is crucial for assigning
structural functions to reinforcements.

2. Ensuring the reinforcements will be properly covered at
their ends, making cumbersome manipulation of components
on site unnecessary.

3. Solving the lack of protection against corrosion at the
cut-off ends of the bars.

The invention involves creating a reinforcement for struc-
tural use that comprises two longitudinal plates connected by
transverse bars or plates, in which:

the end sections of each side of the transverse bars or plates

end at the longitudinal bars or plates,

the longitudinal bars or plates extend laterally from both

ends, forming various ending areas where there are no
transverse bars or plates between the longitudinal bars or
plates.

at least two of the ends of the longitudinal bar or plate

assembly have an inclined section that switches direc-
tion toward the respective end and toward the longitudi-
nal bar or plate facing it, and then have a section parallel
to the opposing longitudinal bar or plate, and

the ends of the longitudinal bars or plates comprise elbows

folded inward.
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By having this shape in the area at its ends, the reinforce-
ment for structural use is able to provide the exact configu-
ration necessary for properly transmitting forces and provid-
ing sufficient protection, all with the goal of improving the
structural function of the reinforcement and making manipu-
lating it on site unnecessary.

Other advantageous embodiments of the invention are set
out in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject of this invention will be illustrated below in a
non-restrictive manner, by making reference to the accompa-
nying drawings, in which:

FIG. 1 shows a plan view of a triangle lattice wall rein-
forcement designed with the prior art.

FIG. 2 shows a plan view of two overlapped triangle lattice
wall reinforcements designed with the prior art, together with
their overlap lengths.

FIG. 3 shows a plan view of two overlapped triangle lattice
wall reinforcements designed with the prior art, with their
overlap lengths increased.

FIG. 4A shows a plan view of a wall reinforcement from
the prior art over masonry components, indicating the dis-
tance of the reinforcement from the lateral side of the wall
formed by the components.

FIG. 4B shows a plan view of two wall reinforcements
from the prior art over overlapping masonry components,
indicating the distance of the reinforcements from the lateral
side of the wall in the overlap area.

FIG. 5A shows a plan view of a wall reinforcement from
the prior art in a hollow reinforcement assembly, indicating
the distance of the reinforcement from the lateral side and the
lateral bands of the mortar.

FIG. 5B shows a plan view of two wall reinforcements
from the prior art, overlapped in a hollow reinforcement
assembly, indicating the distance of the reinforcements from
the lateral side and the lateral bands of the mortar.

FIG. 6 shows a plan view of the reinforcement embodiment
for structural use of the invention.

FIG. 7 shows a perspective view of the two reinforcements
for structural use from FIG. 6, overlapped and installed over
masonry components.

FIG. 8 shows a plan view of an alternative embodiment for
the reinforcement for structural use of the invention.

FIG. 9 shows a perspective view of the two reinforcements
for structural use from FIG. 8, overlapped and installed over
masonry components.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1-5B show configurations with bed reinforcement
from the prior art with triangle lattice.

FIG. 1 shows a standard, triangle lattice shaped bed rein-
forcement. Here a triangular area can be seen, the plane of
which cannot be deformed. Force is transmitted by the rein-
forcement itself (indicated by the letter ‘a’). It has non-trian-
gulated anchor areas and the forces are transmitted by adher-
ence to the mortar (indicated by the letter ‘b’). It also shows a
series of diagonal segments at the end, which are inert for
mechanical performance (indicated by the letter ‘c’), and cut
sections of the reinforcement (indicated by the letter ‘d’)
which are unprotected against corrosion.

FIG. 2 shows a plan view of two overlapped triangle lattice
bed reinforcements designed with the prior art, together with
their overlap lengths. In these figures the overlapping is
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installed along the same plane, connected to the end of a
contiguous component. In this figure, the maximum possible
overlap length without cutting the reinforcements is marked
as ‘L.
FIG. 3 shows a plan view of two overlapped bed reinforce-
ments designed with the prior art, with their overlap length
(L) increased. This overlap length is necessary for transmit-
ting forces; therefore, shears are used on site to make at least
one diagonal cut at each end of the piece (indicated as ‘e’ in
the figure).
FIG. 4A shows a plan view of a bed reinforcement from the
prior art on masonry components, indicating the distance (D)
of the reinforcement from the lateral side of the wall formed
by the components. This reinforcement is made of protected
steel, so a minimum lateral covering of 15 mm is sufficient.
The width of the masonry piece is marked as ‘A’ and the
nominal width of the reinforcement is marked as ‘Z’.
FIG. 4B shows a plan view of two bed reinforcements from
the prior art, overlapping masonry components, indicating
the distance (D) of the reinforcements from the lateral side of
the wall in the overlap area. These reinforcements are made of
protected steel, but their cut sections are made of unprotected
steel. A minimum lateral covering of 30 mm is therefore
needed. The width of the masonry piece is marked as “A’, the
nominal width of the reinforcement is marked as Z, and the
unprotected cut section is marked as ‘C’. It can also be noted
in the figure that in order to adhere to the minimum coverings
specified by standards as a protection requirement, the lateral
edges of bed reinforcements in overlapping areas must have
narrower reinforcement than what would be viable in a center
area.
FIG. 5A shows a bed reinforcement from the prior art in a
hollow bed reinforcement assembly, indicating the distance
from the reinforcement to the lateral edge and the lateral
bands of mortar, (m). In hollow reinforced walls, the mortar in
the reinforcements is installed in two bands (m) located
alongside the wall faces, and the center area is left hollow, as
can be seen in the figure. The width of the masonry piece is
marked as ‘A’, and the reinforcement width compatible with
the piece in order for it to enter into the mortar band (m) is
marked as Z. Hollow reinforced bed assemblies must have a
minimum width for the reinforcement to be installed in the
outer band of mortar (m). With its two bed reinforcement
assemblies from the prior art, FIG. 5B shows how this situa-
tion is incompatible with the minimum coverage reinforce-
ments must have in their overlap areas. The required protec-
tion width is marked as Z', which is incompatible with the
width of the piece, because it does not fit in the band of mortar
(m).
FIGS. 6 and 7 show an embodiment of the reinforcement 1
for structural use of the invention. It comprises a reinforce-
ment 1 that is symmetrical to its average transversal plan,
making it possible to overlap reinforcements 1 comprising
entire components, with this use being appropriate for use in
long walls or modular walls.
The following characteristics of the reinforcement 1 can be
seen in this figure:
the end sections 4 of each side of the transverse bars or
plates 3 end at the longitudinal bars or plates 2,

the longitudinal bars or plates 2 are extended laterally from
both ends beyond the end sections 4 of the transverse
bars or plates 3 forming corresponding ending areas 6
where there are no transverse bars or plates 3 between
the longitudinal bars or plates 2,

at least two of the ends of the longitudinal bar or plate 2
assembly have an inclined section 7 that switches or
changes direction toward its respective end and is angled
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toward the longitudinal bar or plate 2 facing it, and then
a section 8 parallel to the opposing longitudinal bar or
plate 2, and

the ends of the longitudinal bars or plates 2 comprise

elbows 9 folded inward.
More specifically, in the embodiment in FIGS. 6 and 7, one
of'the longitudinal bars or plates 2 is shorter than the other and
has an inclined section 7 at each end that changes direction
toward the tip of the respective end and toward the opposite
longitudinal bar or plate 2
FIG. 7 shows how the two contiguous reinforcements 1
from FIG. 6 overlap when installed over masonry compo-
nents 10.
FIG. 8 shows a second plan view of the reinforcement
embodiment for structural use of the invention. It is a rein-
forcement 1 that is symmetrical to its longitudinal plane,
allowing the whole components and the cut components to
overlap. This format can be applied in any continuous rein-
forced bed wall, and is particularly well suited for singular,
non-modular elements or shorter elements such as hollow
lintels.
The following characteristics of the reinforcement 1 can
also be seen in this figure:
the end sections 4 of each side of the transverse bars or
plates 3 end at the longitudinal bars or plates 2,

the longitudinal bars or plates 2 are extended laterally from
both ends forming various ending areas 6 where there
are no transverse bars or plates 3 between the longitudi-
nal bars or plates 2,

at least two of the ends of the longitudinal bar or plate
assembly 2 have an inclined section 7 that switches
direction toward the respective end and toward the lon-
gitudinal bar or plate 2 facing it, and then a section 8
parallel to the opposing longitudinal bar or plate 2, and

the ends of the longitudinal bars or plates 2 comprise
elbows 9 folded inward.

More specifically, in the embodiment in FIGS. 8 and 9, the
longitudinal bars or plates 2 are the same length and each of
them has an inclined section 7 at each end of the reinforce-
ment 1 that changes direction toward the tip of the respective
end and toward the opposite longitudinal bar or plate 2

In FIGS. 6 and 8, the factory-made cut of the excess diago-
nal section is marked with the number 5. Also shown are the
longitudinal bars or plates 2 with their overlap length, where
the longitudinal bars or plates 2 change direction to leave
space for the covering, and the elbow ending 9 which protects
the cut off section.
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FIG. 9 shows a perspective view of the two reinforcements
for structural use 1 from FIG. 8, overlapped and installed over
masonry components 10.

Preferably, the longitudinal bars or plates 2 of the rein-
forcements 1 of the invention should be connected by a con-
tinuous bar or plate, forming a triangular lattice, as shown in
FIGS. 610 9.

Although some embodiments of the invention have been
described and represented, it is clear that modifications com-
prised in its scope can be introduced and that it must not be
considered to be limited to these embodiments, but solely to
the contents of the following claims.

The invention claimed is:

1. A reinforcement for structural use comprising two lon-
gitudinal bars or plates connected by transverse bars or plates,
comprising:

end sections of each side of the transverse bars or plates

ending at the longitudinal bars or plates,

the longitudinal bars or plates extend laterally from both of

their ends forming corresponding ending areas where
there are no transverse bars or plates between the longi-
tudinal bars or plates,

at least two of the ends of the longitudinal bar or plate

assembly have an inclined section that switches direc-
tion toward the respective end and toward the opposing
longitudinal bar or plate, and then a section parallel to
the opposing longitudinal bar or plate, and

the ends of the longitudinal bars or plates comprise elbows

folded inward with the ends extending toward the oppos-
ing longitudinal bar or plate.

2. The reinforcement for structural use as in claim 1,
wherein it is symmetrical to its average transversal plan.

3. The reinforcement for structural use as per claim 2,
wherein one of the longitudinal bars or plates is shorter than
the other and has an inclined section at each end that changes
direction toward the tip of the respective end and toward the
opposite longitudinal bar or plate.

4. The reinforcement for structural use as in claim 1,
wherein it is symmetrical to its middle longitudinal plan.

5. The reinforcement for structural use as in claim 4,
wherein the longitudinal bars or plates are the same length
and each of them has an inclined section at one end of the
reinforcement that changes direction toward the tip of the
respective end and toward the opposite longitudinal bar or
plate.

6. The reinforcement for structural use as in claim 1,
wherein the longitudinal bars or plates are connected by a
continuous bar or plate, forming a triangular lattice.
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